Bacterial RNase P is a ribonucleoprotein enzyme which cleaves 5'-precursor sequence of pre-tRNA for pre-tRNA maturation. The RNA component of bacterial RNase P is ribozyme. It recognizes cloverleaf shaped pre-tRNA and hairpin RNA with a CCA-3' tag sequence as its substrates. Previously, we reported that the substrate recognition of the E. coli RNase P ribozyme depends on the concentration of magnesium ion in vitro.
INTRODUCTION
Catalytic RNA molecules are known as ribozymes and in most cases ribozymes require divalent metal ion for their catalytic activities (1) .
Ribonuclease P (RNase P) produces mature tRNA molecule by cleaving the 5'-precursor sequence ( 2 ) . The RNA component of bacterial RNase P is catalytically active in the absence of protein component in vitro ( 3 , 4) . The protein component of bacterial RNase P enhances RNase P ribozyme activities (5, 6) . Bacterial RNase P ribozyme recognizes cloverleaf shaped pre-tRNA and hairpin RNA with a CCA-3' tag sequence as its substrates (7, 8) . Hairpin recognition causes internal cleavage of some mature RNAs (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) .
Previously, we reported that the substrate recognition of the E. coli RNase P ribozyme depends on the concentration of magnesium ion in vitro (19) . In this report, we examined reactions of B. subtilis RNase P ribozyme and E.
coli holo enzyme at various magnesium concentrations.
MATERIALS AND METHODS
E. coli and B. subtilis RNase P RNAs and substrate RNAs ( Fig. 1 ) were prepared as described (13) . E. coli RNase P protein (C5 protein) was prepared as described (14) . The RNase P reactions were done as described previously (12) (13) (14) . Substrates for bacterial RNase P.
RESULTS AND DUSCUSSION
Effect of magnesium ion Concentration on substrate recognition of RNAs by B. subtilis RNase P ribozyme B. subtilis RNase P ribozyme required different concentrations of magnesium ion to catalyze cloverleaf and hairpin RNAs.
In addition, the concentration of magnesium ion for cleavage of each shape substrate was same as observed in E. coli RNase P ribozyme reaction. Cloverleaf shape RNAs were cleaved at 2.5 mM or more. Whereas hairpin shape RNA was cleaved at 10 mM or more (Fig. 2) . Taken together, substrate shape recognition of the bacterial RNase P ribozymes is thought to generally dependent on the concentration of magnesium ion in vitro. . .
Product-
a . Figure 2 . Products of the RNase P ribozyme reaction of a 5'-labeled cloverleaf shape pre-tRNA and a hairpin RNA substrates at 5-40 mM magnesium ion concentrations. Products were developed on PAGE. I-', 'OH-' and 'TL' represent the control reaction in the absence of the enzyme, alkaline hydrolyzed products, and RNase T, hydrolyzed prodcuts, respectively. 'Precursor' and 'Product' represent precursor RNAs and cleaved product, respectively.
Effect of the protein component on the hairpin RNA cleavage
We examined the RNase P reaction of a cloverleaf pretRNA and a hairpin RNA by E. coli ribozyme and holo enzyme. The results showed that the holo enzyme cleaved the hairpin substrate at lower concentration of magnesium ion. Under the conditions tested, magnesium ion concentration dependency to substrate shape recognition was not observed when the holo enzyme was used.
